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BATTERIES

Joseph K. Schaefer, Hollyweod, Calif.
Application August 9, 1954, Serial No. 448,511
4 Claims. (CL 339--275)

This invention relates to battery tonnectors and, more
particularly, to battery connectors of the permanent type
which are adapted to be permanently secured to the post
of a battery. It is well known to those skilled in the art
that one of the major factors resulting in the ultimate
failure of batteries is the utilization of conventional split
clamps of various types since the repeated removal and
reinstallation of such conventional clamps place undue
loads upon the posts which result in fracture of the bat-
tery casing and damage to the separators and other con-
stituent elements of the battery. Furthermore, the posts
themselves are loosened and the electrical contact estab-
lished thereby rendered ineffective. ‘

In addifion, the frequent removal and reinstallation of
conventional clamps from and upon battery posts restults
in both distortion of the posts and the clamps and the
unskifled persons who accomplish such removal and rein-
stallation of conventional clamps do not properly reinstall
the clamps upon the posts. As a matter of fact, such
damage is done to both posts and clamps that effective elec-
trical contact seldom exists after one or two removals of
the battery for servicing. » _

Tn addition, it is well known that one of the major prob-
lems encountered in battery and conductor life of con-
ductors associated with such batteries is the exposure to
acid deposits emanating from the battery. Such acid de-
posits corrode both the clamps and the conductors asso-
ciated therewith and necessitate frequent renewal of the
clamps and said conductors.

It is, therefore, an object of my invention to provide a
permanent battery connector which is designed to be per-
manently fixed upon a battery post and which can be inter-
changeably utilized in conjunction with either the positive
or negative post of a battery.

An additional object of my invention is the provision ©of
a battery connector of the aforementioned type which in-
cludes a connector body having a bore for the reception
of an intermediate portion of the post and a unitary elec-
trode mounted in said body and having a conductive sur-
face disposed immediately adjacent the wall of the bore
to provide maximum conductivity through the body.

‘An additional object of my invention is the provision of
a connector of the aforementioned chatacter wherein the
unitary electrode is constitated by a highly conductive
material such as brass so that excellent conductivity char-
acteristics are obtained through the connector of my inven-
tion. :
A further object of my invention is the provision of a
unitary electrode of the aforementioned character which
includes a substantially cylindrical portion located in the
connector portion of the connector body and a pair of lat-
erally spaced atms extending through an extension consti-
tuting an integral portion of said body.

A further object of my invention is the provision of a
unitary electrode of the aforementioned character ‘which
includes a substantially cylindrical portion located in the
connector portion of the connector body and a pair of
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laterally spaced arms extending through 'an-extension con-
stituting an integral portivh of said body; the connector
incorporating said electrode ‘being designed to effectively
utilize the center-formed lug on ‘an ‘associated battery
cable. This is of utmost iniportance since the center-
formed lug has been adopted by the cable industry to
provide maximum conductivity in a unit of the lowest pos-
sible cost. i

A further ‘'object of my invehtion is the provision of a
battery ‘connector of the aforethentioned ¢haracter where-
in ‘the unitary electrode is forined of highly conductive
material and wherein the body of the connector and the
extension formed integrally therewith imay be fabricated

from more or less conductive ‘material, ‘depending upon

the particular ‘application for which ‘the connector is be-
ing fabricated. For instance, & non‘metallic material
might be utilized in a ‘tonnector body for airtraft bat-
teries 'where weight is ‘a factor, or a mhaterial of low elec-
trical conductivity but -of high anti-cotrosive value and
low cost such as lead may be used. '

As previously indicated, the cotrosion problem is a
major factor in battery cable ‘and connector life and it is
ah additional object of my invention to provide a con-
nector ‘which has ‘an ‘exténsion forined thereupon for the
reception of one end of 4 resilient protective sheath which
defines an_isolating chamber for the reception of the
spaced ends of the arms of the unitary electrode and the
fitting on the end of the conductor cable.

Another object of miy invention is the provision of an
installation tool to facilitate the permament affixation of
conhectors constricted in actordance with ‘my invention
upon a battery post, said tool ¢liminating ‘the ‘element of
skill in such installation and generally facilitating the cre-
ation of a conductive bond between the battery post and
the electro-conductive unitary electrode mounted in the
connector body. , )

A further object of my invention is the provision of a
method of mounting a ‘cohnector ‘constructed in accord-
ance with my jnvention upoh ‘a battery post which includes
the steps of applying heat to juXtaposed walls ‘of both the
connector and ‘the battery post to partially soften the
metal constituting the same and sibsequently infusing into
the space between said walls a securement aterial such
as solder which renders the connettor body a unitary part
of the battery post and, at the same time, establishes maxi-
mum electrical conductivity between the unitary electrode
mounted in the body of the connector and the battery post.

Other objects and advantages of my invention will be
apparent from the following specification and the actom-
panying drawings which are for the purpose of illustration
only and in Which:

Fig. 1 is a partly sectional view of a permanent bat
tery connéctor constructed in -accordanice with my in-
vention; ) ’

Fig. 2 is a transverse sectional view taken on the bro-
ken line 2—2 of Fig. 1;

Fig. 3 is a perspective, parily broken view of the con-
nector body constitiiting a part of my invention;

Fig. 4 is"a view of an end of a battery cable having a
conventional attachment Tug Sectiredl thereupon;

Fig. 5 is an enlared, perspective view of the unitary
electrode 'to be mounted if the connettor body of the
battery connector of iy ifvention;

Fig.. 6 is an end view showing the configuration as-
sumhed by the end of the fion-conductive sheath constitut-
ing a part of the battery comnector of my. ‘invention as
it is being installed over the cenmter formed lug on the
battery ‘cable; -and’ - - : :

Fig. 7 is a partly sectional view of the installation tool
utilized in installing the battery connector ‘of iy invention

upon a battery post. .
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Referring to the drawings, and particularly to Fig§. 1—2
thereof, I show a battery connector 10 cqn-structed in ac-
cordance with my invention- and including a connector

body 12 having a substantially cylindrical body portion 14

provided with an. integral extension 16. .
Operatively associated with the connector body 12 is a
non-conductive housing 18. - The connector body ‘12 and,
more particularly, the body portion 14 thereofz includes
a bore 22 whose diameter is substantially c?quwalent to
that of an intermediate portion of an as§oc1ated battery
post, as best shown in Fig. 1 of the drawings, and which
communicates at its upper end with a counterlzore %4 h:.iv-
ing an interior wall 26 disposed in spaced relatloqshlp with
the periphery of the upper portion of the associated bat-
ost 28. .
ter%h;; walls of the bore 22 are slightly tape:red to con-
form to the taper of the battery post 28 and to provide
an adequate seal therebetween since the counterbore ?4
and, more particularly, the space defined between the in-
terior wall 26 thereof and the periphery of the upper por-
tion of the post 28 is intended to serve as a recep.tacle for
the securement material which will be fed into said space,
in a manner to be described in greater detail below, to
permanently affix the body portion of the connector
body to the battery post 28. Although' the connector
body 12 can be fabricated from conductive or non-con-
ductive materials, in the present instanc§ the connector
body is formed from lead in accordance with conventional
practices. ) .
Cast into the connector body 12 simultaneously with
the formation thereof is a unitary electrode or contact
member 30, best shown in Figs. 2-3, 5 of the dra'wmgs,
and including a substantially cylindrical body portlon‘SZ
having integrally formed therewith a laterally extending
pair of attachment arms 34. )
The inner wall of the body portion 32 of the unitary
electrode 30 is disposed in flush relationship w1th‘ the
inner wall 26 of the counterbore 24 to place the unitary
electrode 30 in as close juxtaposition to the battery post
28 as is possible, - Although the unitary electroc}e 3¢ may
be formed from any one of a wide variety of highly con-
ductive materials, I have found that brass is the most suit-
able material for my purposes. o
The unitary electrode 30, as best shown in Fig. 5 of
the drawings, includes keys 36 formed in the laterally
extending attachment arms 34 and said attach_ment arms
extend laterally through an integral, substantially cylin-
drical extension 38 formed on the body portion 14 of the
connector body 12. The outermost ends of the _attach-
ment arms 34 are provided with juxtaposed openings 40
and are disposed in spaced relationship with each other
to receive the center formed lug provided on a cable
fitting 44 secured to the end of a battery cable 46.
The center formed lug 42 is provided with the ceptrally
located openings 48 which is disposed in registry with the
openings 40 in the attachment arms 34 for the recep-
tion of a bolt and nut combination 50 which secures the
fitting 44 in conductive relationship with the arms 34..
Formed integrally upon the extension 38 is fastening
means 52 for the non-conductive housing 18, said fasten-
ing means being constituted by an annular groove 54, as
best shown in Figs. 1, 2, and 3 of the drawings, said an-
nular groove having a wedge-shaped annulus 56 formed
integrally with said extension adjacent the outermost end
thereof. The fastening means 52 is designed to secure
the forward end of the non-conductive housing 18 in
operative relationship with the connector body 12 and
to this end the outward wall of groove 65 acts as a shoul-
der to retain housing 18 in position. The non-conductive
housing 18 is constituted by an elongated sheath 60 which,
as best shown in Fig. 1 of the drawings, defines an isolat-
ing chamber 62 and is provided with an opening 64 at its
forward end of smaller diameter than said chamber and
an opening 66 at its rearward end for the reception of
the periphery of the conductor 46.
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The opening 64 at the forward end of the elongated
sheath 66 is disposed in operative relationship with the
annular groove 54 by urging the opening 64 over the
wedge-shaped annulus 56 to expand the same and sub-
sequently allowing the forward end of the sheath 60 to
contract into sealing engagement with the annular groove
§4. Therefore, an airtight seal is established between the
extension of the connector body 12 and the forward end
of the elongated sheath 60. The rearward end of the
sheath 60 has its opening disposed in sealing relationship
with the periphery of the conductor cable 46 and is fitted
over said cable by pushing the opening 66 over the center
formed lug 42 on the cable fitting 44 in the manner
shown in Fig. 6 of the drawings.

When both of the openings 64 and 66 are respectively
disposed in operative relationship with the fastening
means 52 and the periphery of the battery cable 46, the
isolating chamber is sealed from contact by ambient air
loaded with gas and acid fumes from the battery. There-
fore, the laterally extending attachment arms 34 of the
battery connector 18, the bolt and nut connection 59,
and the battery cable fitting 44 are isolated from the
deleterious and corrosive effects of the battery fumes in
the isolating chamber 62.

When the necessity for removal of the cable fitting
44 and, more particularly, the center formed lug 42 there-
of from operative relationship with the attachment arms
34 of the battery connector 10 arises, the forward end
of the elongated sheath 69 is disengaged from the an-
nular groove 54 by sliding the elongated sheath 60 rear-
wardly on the battery cable 46 to expose the attachment
arms 34, the bolt and nut combination 56, and the cable
fitting 44.

Since these elements are completely isolated by the
provision of the isolating chamber 62 within the elon-
gated sheath 68, they can be readily disconnected with-
out the necessity for the application of undue pressure
which would possibly distort the component parts there-
of. Furthermore, there is absolutely no necessity for
placing an undue load upon the battery post 28 since
the connector body 12 is permanently secured thereto
in a manner which will be described in greater detail
below.

Since, as previously indicated, the connector body 12
of the battery connector 19 is interchangeably mount-
able upon either the negative or positive post of a battery,
when it is desired to permanently attach the comnector
body 12 upon the post 28 it is fitted securely about the
intermediate portion of said post in a position in which
the bore 22 snugly fits against the tapered periphery of
said post because of the slight taper of the wall defining
said bore. If the connector 10 is being installed by
skilled personnel, it may be possible for such personnel
to merely feed solder or similar conductive material in
molten condition into the space between the inner wall
26 of the counterbore 24 and the periphery of the post
28. However, in order to facilitate the proper secure-
ment of the battery connector 10 to the post 28 I pro-
vide an installation tool 70, shown in Fig. 7 of the draw-
ings, whereby the connector 18 may be quickly and
efficiently installed upon the battery post 28.

The installation tool 70 is provided with a right-angu-
larly oriented shank 72 having a reduced end 74 formed
thereupon for insertion into a pressurized gas heating
torch or an electrically heated torch, not shown, so that
the shank may serve as a heat conductor for carrying
the heat generated by the torch to the head 76 of the
tool 70. The head 76 is of substantially cylindrical
configuration and is provided with a well 78 in its upper-
most end for the reception of solder which is melted by
contact with the heated head 76 and which flows down-
wardly from the well through a passage 80 into a bore

82 whose inner wall 84 is slightly tapered to conform-

to the taper of the battery post 28 which enters the
bore 82 during the installation operation.
The thickness of the wall defining the bore 82 is sub-
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stantially equivalent to the width of the space between
the periphery of the battery post 28 and the interior
wall 26 of the counterbore 24 in the connector body
12 so that said wall may be urged downwardly into the
space between said periphery of said battery post and
said interior wall.

When it is desired to install the battery connector 10
upon the post 28 by the utilization of the installation
tool 79, the tool 70 is mounted in a torch to bring the
head 76 of the tool 70 to the proper temperature for
melting solder or similar conductive material. The tool
is then inserted into the space between the wall 26 of
the counterbore and the periphery of the battery post
28 and the upper portion of the battery post 28 enters
the bore 82 while the lower end 86 is disposed con-
tiguously into the bottom of the counterbore 24. The
molten solder or lead is then flowed through the passage
80 into the bore 82 and thence into the space between
the wall of the counterbore 24 and the periphery of the
post 28, the tool being continuously rotated and verti-
cally reciprocated to tamp and adequately distribute the
molten metal in the space between said counterbore wall
and the periphery of said battery post.

A vent opening 88 is provided in the wall 84 of the
bore 82 to permit entrapped air and gas to pass to at-
mosphere and to eliminate bubble and porosity forma-
tions in the molten metal. The action of the tool 70
js continued until the molten metal is flush with the
flat top portion of the connector body 12 and covers
the upper end of the battery post 28.

It is, therefore, obvious that the utilization of the
tool 70 by applying the heated cylindrical head 76 of
the tool 70 to the periphery of the battery post 28 and
the interior wall of the counterbore 24 slightly melts
both the interior of the counterbore 24 and the pe-
riphery of the post 28 to create a more effective bond
between the interior wall of the counterbore 24 and the
periphery of the post 28 with the molten material subse-
quently fed into the space between the wall of the
counterbore 24 and the post 28.

After the metal has cooled, the installation of the
battery cable 46 and the isolating non-conductive hous-
ing 18 on the comnector body 12 may be accomplished.

It is, therefore, obvious that I provide by my inven-
tion a battery connector which is characterized by maxi-
mum conductivity of the current from the battery to the
battery cable since the unitary electrode inserted in the
connector body of the connector is disposed in as close
proximity to the battery post as is possible without, in
any way, distorting or moving the component parts of
the electrode.
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Furthermore, I provide an installation tool which facili-
tates the permanent affixation of the connector body to
the battery post and a method of installation which in-
sures that by prior melting of the periphery of the post
and the interior of the connector body a homogeneous
and continuous bond will be established between the con-
nector body and the periphery of the post and the deposit
of molten metal infused into the space between the pe-
riphery of the post and the wall of the counterbore in the
connector body. :

I claim as my invention:

1. In a battery connector for permanent connection
to a battery post, a connector body having a bore there-
through restricted at one end for receiving and engaging
an intermediate portion of said post, said bore serving as
a receptacle for solder to secure said body permanently
to said post, a right-angularly oriented extension formed
integrally with said body, and a unitary contact mem-
ber mounted in said body including a substantially cylin-
drical portion looped around said bore and forming a
wall thereof, and a portion of said contact member ex-
tending laterally through and beyond said extension for
connection to the end of a conductor so as to provide
a direct current path from said conductor through said
contact member to said solder and thence to said post.

2. A battery connector as set forth in claim 1 wherein
said portion of said contact member extending through
and beyond said extension comprises a pair of substantially
parallel arms adapted to engage said conductor.

3. A battery connector as set forth in claim 1 wherein
said extension is provided with a shoulder intermediate
the ends thereof for receiving one end of a resilient sheath
having its other end overlying said conductor to seal the
connection between said contact member and said con-
ductor from said post and connector body.

4. A battery connector as set forth in claim 3 wherein
said shoulder comprises one wall of an annular groove
about said extension.
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